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Abstract
Both intraparenchymal papillary meningioma and papillary meningioma with cyst formation of brainstem have
never been reported. The authors present an extremely rare case of patient with intraparenchymal papillary
meningioma of brainstem. A 23-year-old Chinese male presented with a 4-month history of progressive left upper
limb and facial nerve palsy. Magnetic resonance imaging revealed a cystic-solid, heterogeneously enhancing mass
in pons and right cerebral peduncle with no dural attachment. The tumor was totally removed via subtemporal
approach. During surgery, the lesion was found to be completely intraparenchymal. Histological and
immunohistochemical examinations were compatible with the diagnosis of papillary meningioma. The lesion
recurred nine months after primary surgery, a second surgery followed by radiotherapy was performed. Till to now
(nearly 2 years after the treatment), the patient is tumor free survival. Intraparenchymal meningioma of brainstem
with cystic formation is very rare, however, it should be considered as a differential diagnosis of a brainstem
neoplasm. The present case strongly recommended that postoperative radiotherapy was essential for the patients
with papillary meningiomas.
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Background
Meningiomas account for nearly 35% of all primary intra-
cranial neoplasms, deriving from the arachnoid cap or
meningothelial cells [1]. Therefore, they usually display a
dural attachment [2]. Unusually, they could present with
no dural attachment [3-6]. The majority of the meningio-
mas without dural attachment are supratentorial, whereas
the infratentorial ones are relatively less frequent. In
reviewing the literatures, only thirteen infratentorial
meningiomas without dural attachment excluding the one
in the fourth ventricle have been reported, and only one
case was in the brainstem [7]. Intraparenchymal papillary
meningiomas of brainstem, to our knowledge, have never
been reported before.
Cyst formation is uncommon in the meningioma,
which most commonly develops in fibroblastic and
meningothelial meningiomas. Papillary meningiomas
demonstrating cystic changes were reported only in five
cases in previous literatures [8]. Here, we report a case of
intraparenchymal meningioma of brainstem. This should
be the first case of intraparenchymal papillary menin-
gioma of brainstem, as well as the first papillary menin-
gioma with cyst formation located in brainstem.
Case presentation
A 23-year-old Chinese male presented with a 4-month
history of progressive left upper limb and facial nerve
palsy. In the month prior to admission, he was suffering
from impairment of the left upper limb movement, as
well as mild dysphasia. Magnetic resonance imaging
(MRI) revealed a cystic-solid mass, sized 35*25*20 mm,
located in the brainstem. The solid part of the tumor
mainly located in the pons, while the cystic part extended
to the right cerebral peduncle. The solid part manifested
iso-intense on both T1- and T2- weighted imaging with
homogeneous enhancement on T1-weighted gadolinium
enhancement, but no dural tail sign was noted. The cystic
part was shown of hypo-intense on T1-weighted imaging
and hyper-intense on T2-weighted imaging (Figure 1).
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tumor mass via a right subtemporal approach, under
general anesthesia. The cystic-like part of the mass was
full of xanthochromic fluid, and the solid part was
found to be fragile and hemorrhagic, with defined mar-
gin from the adjacent tissue. The lesion was purely
intraparenchymal, and no dural or leptmeninges attach-
ment was observed during the operation. The tumor
was removed totally, the postoperative course was
uneventful. His left side facial palsy was completely
relieved and his left upper limb returned to be normal
after operation.
The histological examination revealed a tumor tissue
composed of sheets of cells arranged in a predominantly
papillary pattern with perivascular pseudo-rosettes.
Tumor cells in the papillary area displayed abundant
eosinophilic cytoplasm, vesicular nuclei but few mitoses.
The mean of MIB-1 labeling index was about 3%. The
immunohistochemistry profile showed positivity for
epithelial membrane antigen (EMA) and vimentin, but
negativity for glial fibrillary acidic protein (GFAP), cyto-
keratin (CK), and S-100 protein (Figure 2). These find-
ings were consistent with papillary meningioma (World
Health Organization grade III, WHO III). The patient
was recommended for radiotherapy, but he refused to
further treatment.
Nine months later, he was re-admitted with facial
palsy and left upper limb weakness again, and brain
MRI showed local tumor recurrence (Figure 3A). He
was re-operated on through the previous approach, with
a total tumor resection. Histological analysis confirmed
the diagnosis of papillary meningioma again. One
month later, he received local external radiotherapy.
During the more than 2 years follow-up, brain MRI
revealed no residual or recurred tumor (Figure 3B). But
his left upper limb weakness remained grade IV despite
rehabilitation therapy.
Discussion
Infratentorial meningiomas without dura attachment are
uncommon. Reviewing the literatures [9-12], only forty-
four cases have been reported including thirty-one intra-
ventricular meningiomas. In previous literatures
[6,13,14], infratentorial meningiomas without dural
attachment were classified into 5 types: meningioma aris-
ing from the choroid of the fourth ventricle and lying
wholly within it, meningioma arising from the inferior
tela and lying partially in the fourth ventricle and par-
tially in the cerebellar hemisphere, meningioma lying in
the cisterna magna, meningioma arising from the choroid
plexus and lying in the lateral cerebellomedullary cistern,
and intraparenchymal meningioma. However, Zhang et
al. [6] suggested that meningiomas in the ventricular sys-
tem should be distinguished from the other types of no
dural attachment meningiomas, because they were quite
different from each other. Intraparenchymal meningioma
is considered as a same type of subcortical meningioma,
which locates in brain parenchyma without dural attach-
ment, although they can reach the surface of the brain
[6,15]. Based on the imaging and intraoperative findings,
the present case should be classified as an intraparenchy-
mal meningioma. To the best of our knowledge, there
was only one case of intraparenchymal brainstem menin-
gioma reported [7], who was a 22-month old child with a
clear cell meningioma located in the upper medulla and
pons. Similarly, the lesion in present case mainly located
Figure 1 Preoperative magnetic resonance imaging demonstrating a cystic-solid mass of brainstem with mild edema. The solid part
manifested homogeneous enhancement on T1-weighted gadolinium enhancement (thick arrow). The well-defined mass was mainly located in
pons with the cystic part (thin arrow) extending to the right cerebral peduncle, but there was no evidence of attachment to dura mater. Axial
T1-weighted imaging (A), coronal (B) and sagittal (C) post-contrast T1-weighted imaging.
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intraparenchymal papillary meningioma of brainstem has
never been described before. Herein, including present
case, only fourteen cases of infratentorial meningiomas
without dural attachment have been reported in the lit-
eratures, except for the one in the fourth ventricle. There
were four cases deriving from the inferior tela choroidea
[16], four cases lying in the cisterna magna [16,17], four
cases in the cerebellomedullary cistern [13,18-20], and
two cases were intraparenchymal [7].
Clinical characteristics of eight infratentorial meningio-
mas without dural attachment were summarized in table
1. Four cases from the inferior tela choroidea and two
cases lying in the cisterna magna were excluded from the
clinical data, as we couldn’t found integrated data in the
literatures. The average age of the 8 patients at surgery
was 42.5 years (range, 1.8-72 years), which was similar to
the one in the fourth ventricle (45 years) [9], but much
older than that of deep sylvian meningiomas (25.8 years),
pineal region meningiomas (33.1 years) without dural
attachment and supratentorial intraparenchymal menin-
giomas (15.4 years) [4,6]. It might remind us that the
patients with infratentorial meningiomas without dual
attachment are prone to be older adults, comparing to
those with supratentorial ones. However, they all pre-
sented similar male to female ratio, which was a sharp
contrast to the female predilection of general meningio-
mas and meningiomas in the fourth ventricle [4,6,9]. In
consistent with the other types of meningiomas, fibro-
blastic and meningothelial meningiomas were the most
Figure 2 Photomicrographs showing the histological and immunohistochemical features of the lesion. The tumor tissue was composed
of sheets of cells arranged in a predominantly papillary pattern with perivascular pseudo-rosettes. Tumor cells in the papillary area displayed
abundant eosinophilic cytoplasm, vesicular nuclei (A) (original magnification ×100). The immunohistochemistry profile showed positivity for EMA
(B), vimentin (C) and MIB-1 (D) (original magnification ×200). The insert in A represents a higher magnification of the outlined area (original
magnification ×400).
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(25%) seemed to be higher. While, only 8 cases limited
our ability to reach a firm conclusion.
Infratentorial meningiomas without dural attachment
represent surgical challenge, requiring special considera-
tions, because of the vicinity of the brainstem, cranial
nerves, and veterbrobasilar arteries. Despite recent
improvements in surgical techniques, surgical treatment
of meningiomas in this area still carries a high risk of
morbidity and mortality. In some cases, the lesion might
be strongly adherent to these structures, leading to a par-
tial or subtotal resection. Nevertheless, in more than half
of the reports (5/8), a total resection was reached with
mild complications. This might be largely ascribed to the
distinct relationship between lesion and surrounding
tissues.
Papillary meningioma is an aggressive variant of menin-
gioma, which accounts for 1-2.5% of all meningiomas [21].
In comparing with benign meningiomas, they usually dis-
play aggressive clinical behavior marked by a high rate of
brain parenchymal invasion, local recurrence, and extra-
cranial metastases. It is pathologically defined by the pre-
sence of perivascular pseudopapillary pattern either
entirely or more commonly in combination with other
common histological componets of meningiomas. It has
been graded as a WHO grade III tumor [22,23]. Cyst for-
mation is uncommon in meningiomas, which most com-
monly develops in fibroblastic and meningothelial type
meningiomas. The mechanisms leading to cyst formation
are still unclear. Confluence of micro-cysts and intratu-
moral hemorrhages may be possibilities regarding the for-
mation of intratumoral cysts [24]. Only five cases of
papillary meningioma with cyst formation were reported
in the literatures [8]. The present case should be the first
description of intraparenchymal papillary meningioma
with cyst formation arising in brainstem. The presence of
cyst formation and heterogeneous enhancement made it
mimic other neoplasms, such as gliomas, hemangioblasto-
mas, and metastatic tumors. Nevertheless, a remarkable
papillary pattern of tumor tissue, as well as immunohisto-
chemistry findings, strongly support the fact that it is a
papillary meningioma. The lesion recurred in only nine
months despite total resection of primary tumor, which
was also in accordance with the aggressive clinical beha-
vior of papillary meningioma.
Due to the rarity of papillary meningiomas, no clear
consensus has achieved regarding the proper manage-
ment of papillary meningiomas. However, aggressive
surgical resection plus postoperative radiotherapy has
come to represent the standard care [20]. In current
case, both of the primary and recurrent lesions were
totally removed with mild complications. If the patient
underwent postoperative radiotherapy, recurrent of pri-
mary tumor might not occur in such short period. For-
tunately, the patient remains free from tumor more than
2 years after repeated resection plus radiotherapy.
Figure 3 Nine-month after the first operation, magnetic resonance imaging revealed a local recurrence of primary tumor, which
showed heterogeneous enhancement on post contrast imaging (A). Two-year after secondary surgery plus radiotherapy. T1-weighted
enhanced magnetic resonance imaging shows no evidence of disease residue or recurrence (B).
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Page 5 of 6Conclusions
The authors described an extremely unusual case with
intraparenchymal papillary meningioma of brainstem
with cyst formation. Although this is very infrequent,
meningiomas should be included in the differential diag-
nosis of an intraparenchymal brainstem tumor. Papillary
meningioma is a distinct variant of meningioma with
highly aggressive behavior. The experience of the present
case strongly indicates that postoperative radiotherapy is
essential for the patients with papillary meningiomas.
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